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-WHATTf^rrAn^Fpyc;. 



(a) 
(b) 

(c) 
(d) 



dennatological lesion, comprising the steps of: nmctedwitha 
providing a fi.t reservoir containing a solution containing an efiective 
aniount ot at least one protease; 

■-ovding an ^ ^ ^ 

skin portion; 

receiving said prx>teasc solution fh>m said first reservoir, via an inlet port of 
said applicator; 

directing said streaming of said protease soliition fix«n said inlet port to a 
treatment zone of the skin portion, via a first tube structui. of said applicator 
opciatvely connected to said inlet port, such that said streaming protease 
solution enzymaticaUy and mechanically causes the rmoval of cells from 
the skin portion; 

(e) adjustably directing said streaming protease solution and said removed cells 
away from said treatment zone via a second tube structure positioned within 
said first mbe structure, wherein a screw mechanism operatively connected 
to said second tube structure allows adjustment of height of opening of said 
second tube structure with respect to a skin-fecing opening of said treatment 
zone; and 

removing said streaming protease solution and said removed cells from said 
second tube structure, via an outlet port operatively connected to said second 
tube structure, thereby removing the cells from ihe skin portion of the 
subject. 



(0 



2. The method of claim 1., wherein said at least one protease is selected from 
the group consisting of vibriolysin, krill prt>lease, chymotiypsin, trypsm, collagenase. 
clastasc, dipase, proteinase K, Clostridium multifimctional protease and Bacillus subtilis 
protease. 
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^ The method of claim i . u 
pn>teases. ^ ^^'^ contains a plu^lity of 



5- '^^""^odofclaiml. wherein said solution fin^h. 
a-ount of at least one substance selected from the 1 " '""^'^ 

coa^^lantandananti-coa^ant. °"^'''^"^^^"-*^«-^«^Oca, anesthetic, a 

a^ountlanlr" ' ""^^ ^^-^ - --e 

7 ^''™«hodofciaiml.wheiein.saidatlea^tonepi.>teaseisactivatedsh^^^^ 
Pn..s.ds^ofsaidp.teasesol„.on.ove..andincontact 

8. Tl,e method of claim 7, whei^in said at least one pn>tea.e ,s activated by a 
method selected from the group consisting of: 

keepmg said at least one pK.tease at a &.t temperutme in which said at least one 
protease is substantially catalytically inactive and heating and/or cooling said at least one 
protease to a second temperature in which said at least one protease is catalytically active, 

providing said at least one protease in a powder form and mixing said powder with 
a (solution in which said at least one piotease is catalytically active, and 

providing said at least one protease in a first solution in which said at least one 
protease in substantially catalytically inactive and mixing said first solution with a second 
solution so as to achieve a mixed solution in which said at least one prxjtease is catalytically 
active. 



9. The method of claim 8, wherein said mixed solution differs from said first 
solution by at least one parameter selected from the group consisting of pH. ion 
concentration, free metal concentration, hydrophilicity and hydix)phobicity. 
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exiting said outlet port. 

H. A method of removing cells ftom the surface of a viable tissue of a subject 
comprising the Steps ofi ' 

(a) providing a &^ reservoir contaJtiing a solution contaimng an effective 
amount of at least one proteasej 

(b) providing an applicator in fluid communication with said fu^t reservoir, for 
restricting streaming of said protease solution, over, and in contact with, the 
surfece of die viable tissue; 

(c) receiving said protease solution from said first reservoir via an inlet port of 
said applicator; 

(d) directing said streaming of said protease solution from said inlet port to a 
treatment zone of the surfece of the viable tissue, via a fust tube structure of 
said appUcator operatively connected to said inlet port, such that said 
streaming protease solution enzymatically and mechanically causes the 
removal of cells from the surfece of the viable tissue; 

(e) adjustably directing said streaming protease solution and said removed cells 
away from said treamient zone via a second mbe sdiicture positioned within 
said first tube stnicture, wherein a screw mechanism operatively comiected 
to said second tube structure allows adjustment of height of opening of said 
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tissue of the subject. ^""acc ot the viable 



proteases 



fa*er contains ».frc«iv= 



coagulant and an anti-coagulant. 



19. The method of claim 14. >yhercia sdd solution fisher contains an effective 
amount of an antibiotic. 



20. The method of claim 14. wherein said at least one protease is activated 
shortly pr^or to said streaming of said protease solution, over, and in contact with, the 
surfa^se of the viable tissue. 

21. The method ofclaim 20. wherein said at least one protease is activated by a 
method selected from the group consisting of: 
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iMping said a least one protease a, » ft- „ 

providing said a, leas. on. n™ ""'"^""'P^^^^'^catalytiMUy active, 
•soii^ioninJ^saidjZtT 

-v^gratrr^rrrr"^™'"" 
--.s.*^..oa.a.«.;::::^^^^^^^ 

^M.io.soas.o.e.^ea.t.i^soiuao.in^.e.s.i^::^!:^^™'"''"^'' 
active. ^ protease is catalytically 

22. ^'^^ "method ofclaim 21. wherein said mixed solution A-ff 
solution by at least « . ^^'^ solution diflfers from said first 

oy at least one parameter selected flttm the om,m ^ • • 

- - PH, i^ 

a- ■"""Whodofelain.M.fttthereomprisingmestepof 
<M> cototing s«d s^ please sowion and said „ eeiis exi,i«g 
said outlet port 

24. The method of claim 23, wherein said collecting said removed cells is 
effected via filtration. 

25. The method of claim 23, wherein said collecting said removed cells is 
effected via continuous flow centrifugation. 



26. 
(a) 



A device for removing cells fiom a skin portion of a subject, comprising: 
a first reservoir containing a solution containing an effective amount of at 
least one protease; and 

(b) an applicator in fluid communication with said first reseivoir, for restricting 
streaming of said protease solution, over, and in contact with, the skin 
portion, said applicator includes. 

(i) an inlet port for receiving said protease solution from said 
first reservoir; 
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(ii) 



Cni) 



a fim tube struct^, operatively connected to said inlet pon 
for d.«cting said streanung of said p^tease solution from 
sa.d .let port to a ^tznent zone of the skin portion, such 
tbat said streaming protease solution enzyn^tically and 
mechanically causes the removal of ceUs from the sbn 
portion; 

a second tube structure positioned within said fir.t tube 
structure for adjustably directing said streaming protease 
solution and said removed cells away from said tn.at„,ent 
zone, wherein a sciew mechanism opei^vely comiectcd to 
said second tube structure allows adjustment of height of 
opening of said second i«be structure with tespect to a skin, 
feeing opening of said treatment zone; and 
an outlet port operatively connected to said second tube 
Stmctun: for removing said streaming protease solution and 
said removed cells from said second tube structure, thereby 
removing the cells from the skin portion of the subject. 

27. The device of claim 26. further comprising a pump for effecting said 
streammg of said protease solution from said fir.t reservoir to said applicator. 

28. The device of claim 26, whertjin said streaming of said pixjtease solution 
from said first reservoir to said applicator is effected by gravitation. 

29. The device of claim 26, further comprising a theimoregulator for heating 
and/or cooling said protease solution. 



(iv) 



30. 



Tlie device of cLdm 26. further comprising a mixer for mixing said protease 
solution. 



31. me device of claim 26. further comprising a filter for filtering said pix.tease 
solution. 
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32. The device ofclaim 26. further comprising- 

thWreservoir. ™<1 «»nnuiiicalion with said 

33. TOe device „f ctai™ 26. fimber compming a second rt^^ ^ eonWmn, 
™ a.™.i„, so,«i., said acHv^i.^ so,^^ ^ ^^ "^ 

leastonepr<«ea«„po„„i^fl,^j^ -"""y oi said at 

2-'~..idapp,ie.«..«.^^.,,^^^^,^_^^ 
removed cells from said outlet port. 

35. Tie device of cto 34. wh«^ said cell collector con^rfses a filter for 
collecting smd removed cells from the skin portion of the subject. 

36. The device of claim 34, wherein said cell collector comprises a continuous 
flow centrifuge for collecting said removed cells from the skin portion of the subject 

37. The device of claim 26. ftuther comprising an engaging mechanism for 
engaging said applicator to the skin portion of the subject 

38. ITie device of claim 26. fhrthcr comprising a receptacle for receiving said 
first reservoir. 



39. A device for removing cells from a skin portion of a subject, comprising: 

(a) a first reservoir containing a first solution containing an effective amount of 
at least one protease in a substantially catalytically inactive fonn; 

(b) a first receptacle for receiving said first reservoir; 
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a second resen^oir containing a p^tease activating solution, said activating 
-^.ott activates catalytic activi^ of said at least one protease upon nixing 
with said fintsohitioii; 

a«o»Ddr«eptole for mjeivtogsald second reseivoir 

a mixing ^ ^ fl„y cn^u^^^ ^ ^ ^ ^ ^ 

7"°^ »« «cep«oI«. said 

said „ l«st 0.. proteaa. bo«nKa catalyticBj, aaive i. sol.ti™i- 
- applica^ i„ coinmimicado. witfi aaid mixing c^nbcr. fo, 
re^nc^g s.ea™.g of said ac«va p™,^ so^,-^ ^ ^ 
»illi,theslun portion, said arailioalM indoles: 

(i) ""i-topon for weaving said aetivepreteasesolirtonftom 
said mixing chamber; 

(ii) a first tube stnicture operatively comxected to said inlet poit 
for directing said sti«amii« of said active protease solution 
ftom said inlet port to a treatment zone of the sidn portion, 
such that said streaming active protease solution 
enzymatically and mechanically causes the removal of cells 
from the skin portion; 

(iii) a second tube slructure positioned within said first tube 
structtire for adjustably directing said streaming active 
protease solution and said removed cells away fiom said 
treatment zone, wherein a screw mechanism operatively 
connected to said second tube structure allows adjustment of 
height of opening of said second tube structure with respect 
to a skin-fecing opening of said treatment zone; and 
(iv) an outlet port operatively connected to said second tube 
structure for removing said streaming active protease solution 
and said removed cells from said second tube stnicture, 
thereby removing the cells bom the skin portion of the 
subject 
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protease solution. ^ ^ 

«. m <bvice of data 39. fimher co^smg a cell colleo,or ir. fl»d 
removed cells fix»m said outlet port. 

46. n,e device of claim 45, wherein .said cell collector comprises a filter for 
collecting said removed cells ftom the skin portion of the subject. 

47. The device of claim 45, wherein said ceU coUector comprises a continuous 
aow centntuge for collecting said removed cells from the skin portion of the subject. 

4«. The device of claim 39. further comprising an engaging mechanism for 
engaging said applicator to the skin portion of tte subject 

49. A device for removing cells from a skin portion of a subject, comprising: 

(a) a Grst reservoir containing an effective amount of at least one protease in a 
non-aqueous catalytically inactive form; 

(b) a first receptacle for receiving said fust reservoir- 
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a second leservoir comaining a protease activating solution, said activating 
solmion activates catalytic activity of said at least one protease upon xnixing 
with said at least one protease; 
a second receptacle for receiving said second reservoir; 
(e.) a mixing mechanism in fluid communication with Jaid fust and second 
i^ervoirs when received by said first and second .^ceptacles, said mixing 
mechanism is for mixing said at least one protease and said activating 
solution such that said at least one protease becomes catalytically active in 
solution; 

an applicator in fluid communication with said mixing mechanism, for 
restricting streaming of said active protease solution, over, and in contact 
with, the skin portion, said applicator includes: 

0) an inlet port for receiving said active protease solution fiom 
said mixing mechanism; 

(ii) a first tube structure operativcly connected to said inlet port 
for directing said streaming of said active protease solution 
&om said inlet port to a treatmem zone of die skin portion, 
such that said streaming active protease solution 
enzymatically and mechanically causes the removal of cells 
from the skin portion; 

(iii) a second tube structure positioned within said first tube 
structure for adjustably directing said streaming active 
protease solution and said removed cells away from said 
treatment zone, wherein a screw mechanism opemtivcly 
connected to said second tube structure allows adjustment of 
height of opening of said second tube structure with respect 
to a sidn-facing opening of said treatment zone; and 

(iv) an outlet port operatively connected to said second tube 
structure for removing said streaming active protease solution 
and said removed cells from said second tube structure, 
thereby removing the cells from the skin portion of the 
subject. 



27/01 04 TOE 19:34 FAX 972 3 612757S - 6. E. EHRLICH lg|049 



49 

50. The device of claim 49, fUrther comprising a pump for effecting said 
streaming of said active protease solution fion, said mixing mechanism to said applicator. 

51. The device of claim 49, wherein said streaming of said active protease 
solution fiom sa,d mixing mechanism to said applicator is effected by gravitation. 

52. The device of claim 49. further comprising a thermoiegulator for heating 
and/or cooling said active protease solution. 



53. The device of claim 49, further comprising a mixer for mixing said active 
protease solution. 



54. The device of claim 49, further comprising a filter for filtering said active 
protease solution. 

55. , Tic device of cidn, 49, Mhcr compming a cell coUeceor in fluid 
con^ui^catien «i* ^d appliea«„. fc, ^,i„, ^^^^ ^ 
removed cells from said outlet port. 

56. TTie device of claim 55, wherein said cell collector conq>rises a filter for 
collectmg said removed cells from the skin portion of the subject. 

57. The device of claim 55, wherein said cell collector comprises a continuous 
flow centrifi^ge for collecting said removed cells fiom the skin portion of the subject. 

58. The device of claim 49, fbther comprising an engaging mechanism for 
engaging said applicator to the skin portion of the subject. 

59. An appHcator for removing cells ftom a skin portion of a subject 
compnsing; ' 

(a) an inlet port operatively connectable to a fiz.t reservoir containing a 
solution containing an effective amount of at least one protease, for being in 
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(C) 
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fluid communication with said first reservoir, for receiving said protease 
solution fix>ni said first reservoir; 

a first lube structure operatively connected to said inlet port for directing 
streaming of said protease solution from said inlet port to a treatment zone 
of the skin portion, such that said streaming protease solution streams over, 
and in contact with, the skin portion, for enzymatically and mechanically 
causing the removal of cells from the skin portion; 
a second tube structure positioned within said first tube structure for 
adjustably direcHng said streaming protease solution and said removed cells 
away fiom said treatment zone, wherein a screw mechanism operatively 
connected to said second tube structure aUows adjustment of height of 
opening of said second tube structure with respect to a skin-facing opening 
of said treatment zone; and 

an outlet port operatively comicctcd to said second tube structure for 
removing said streaming protease solution and said removed cells from said 
second tube struchire. thereby removing the cells from die skin portion of 
the subject. 

60. The applicator of claim 59, wherein a pump is operatively connected 
between said fust reservoir and said inlet port for effecting said streaming of said protease 

solution 



(d) 



61. The applicator of claim 59. wherein said streaming of said protease solution 
from said first reservoir to said inlet port is effected by gravitation. 

62. The applicator of claim 59, wherein a thermoregulator is operatively 
comK«=ted between said reservoh- and said mlet port for heating and/or cooling said 
protease solulion. 

63. The applicator of claim 59. wherein a mixer is opentively comiected 
between said first reservoir and said inlet port for mixing said protease solution. 
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64. 



•Hie applicator of claim 59, wherein a filter is operatively connected between 
said first reservoir and said inlet port for filtering said protease solution. 

65. The applicator of claim 59, wherein, operatively connected between said 
first reservoir and said inlet port are: 

a second reservoir containing said at least one protease in a first solution in which 
said at least one protease is substantially catalytically inactive; and 

a third reservoir containing a protease activating solution, said activating solution 
activates catdyticactivityofsaid at least oneprotease upon niixingwith said fn^^ 

.aid second reservoir and said first reservoir are in fluid communication witi. said 
third reservoir. 

66. Tie .pplioaor of claim 39, ,rt«cm. opeMively ooimeced between said 
,«en,oir and «i<l p« , ^ ^ ^ 

soteon. said acSvatt^ ^.^ ^ ^ ^ 

upon mixing therewith. 

67. me applicator of claim 59. wherein a cell collector is operatively connected 
to said outlet port, for ^ving said streaming protease solution and said removed cells 
from said outlet port. 

68. The applicator of claim 67. wherein said cell coUector comprises a filter for 
collecting said removed cells £rom the skin portion of the subject 

69. me applicator of claim 67. Wherein said cell collector comprises a 
continuous flow centrifuge for collectit^g said removed cells from the skin portion of the 

subject, 

70. me applicator of claim 59. whbrein an engaging mechanism is operatively 
connected to the applicator, for engaging the applicator to the skin portion of the subject. 
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71. The appUcator of claim 59, wherein a receptacle is operatively connected to 
said first reservoir, for receiving said first reservoir. 

72. An applicator for removing cells firom the surface of a viable tissue of a 
subject, comprising: 

(a) an inlet port operatively connectable to a first reservoir containing a 
solution containing an effective amount of at least one protease, for being in 
fluid communication with said first reservoir, for receiving said protease 
solution fiom said first reservoir, 

(b) a first tube structure opeiatively connected to said inlet port for directing 
streaming of said protease solution fh>m said inlet port to a treatment zone 
of the surfece of the viable tissue, such that said streaming protease solution 
streams over, and in contact wilh, the surfece of the viable tissue, for 
cnzymatically and mechanicaUy causing the removal of cells fiom the 
surfece of the viable tissue; 

(c) a second tube struchire positioned within said firet tube structure for 
adjustably directing said streaming protease solution and said removed cells 
away fi-om said treatment zone, wherein a screw mechanism operatively 
connected to said second tube structure allows adjustment of height of 
opening of said second tube structure with respect to a skin-fecing opening 
of said treatment zone; and 

(d) an outlet port operatively connected to said second tube structure for 
removing said streaming protease solution and said removed cells from said 
second tube structure, thereby removing the cells fh)m the surfece of the 
viable tissue of the subject. 

73. The applicator of claim 72, wherein a pump is operatively connected 
between said first reservoir and said mlet port for effecting said streaming of said protease 
solution. 



74. The applicator of claim 72, wherein said streaming of said protease solution 
ftx>m said first reservoir to said inlet port is effected by gravitation. 
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75. The appUcator of claim 72, wherein a thermoregulator is operatively 
com^ected between said fast resenroir and said inlet port for heating and/or cooling said 
protease solution. 

76. The applicator of clain, 72, wherein a mixer is operatively connected 
between said first reservoir and ^d inlet port for naxing said p„,tea.se solution. 

77. TheapplicatorofcIaim72,whereinamteri.opemtiveIyconncctedbetween 
said fm reservoir and said inlet port for filtering said protease solution. 

78. Tbe applicator of claim 72, wherein, operatively connected between said 
first reservoir and said inlet port are: 

a second reservoir containing said at least one protease in a fir.t solution in which 
said at least one protease is substantially catalytically inactive; and 

a third reservoir containing a protease activating solution, said activating solution 

activates catalytic activity ofsaid at least oneprotense upon mixing with said first solution- 
said second n^servoir and said first reservoir are in fluid communication with said 
third reservoir. 

79. The applicator of claim 72, wherein, operatively connected between said 
fir^t reservoir and said inlet port is a second reservoir for containing a prot^e activating 
solution, said activating solution activates catalytic activity of said at least one protease 
upon mixing therewith. 

80. The applicator of claim 72. wherein a ceU collector is operatively connected 
to said outlet port, for receiving said streaming p,t,tcase solution and said removed cells 
from said outlet port. 

81. The applicator of claim 80, wherein said cell collector comprises a filter for 
collecting said removed cells from the surface of the viable tissue of the subject. 
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82. The applicator of claim 80. wherein said cell collector comprises a 
contniuous flow centrifuge for collecting said removed ceUs from the surface of the viable 
tissue of the subject. 

co^ectcd « th. >pp,i<«tor. &, a,g^ applioaor « the s„rft« of fte viable tissue of 
the subject. 

84. The appUcator of claim 72. wherein a receptacle is operatively comiected to 
said first reservoir, for receiving said first reservoir. 

85. An applicator for streaming a solution over, and in contact with, a skin 
portion of a subject, the applicator comprising, a housing having a skin-fecing opening at 
least one inlet and at least one outlet, said at least one inlet and said at least one outlet each 
providmg a passageway for streaming of said solution the^ough and over the skin 
portion defined by said skin-facing opening, wherein an opening of at least one of said at 
least one mict and said at least one outlet through which said solution streams is height 
adjustable with respect to said skin-facing opening, such that the applicator physically 
conforms to a non-smooth skin surface of the subject. 

86. me appacator of claim 85, fbrther comprising a screw mechanism for 
adjusting said height of a said opening with respect to said skin-fecing opening. 

87. The applicator of claim 85. wherein each said passageway is configured as a 
lube structure. 



mlet. 



88. TT^e applicator of claim 85. wherein a said outlet is positioned within a said 



89. 



The applicator of claim 85, wherein said inlet is for adjustably direchng 
streammg of a protease soluHon to a tream^eot .one of a surfece of a viable tissue of the 
^m portion of the subject, such that said streaming protease solution streams over and is 
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in contact with, said .^ce of said viable tissue, for «ca.,y and mechanically 
.tnoval Of ceUs said surface of said viahle ti^ue of the .inn potion of the 



90. ^-PP«catorofclaim85.wher.insaidoutletisforadjustablyremov«^ 

str^mu^g protease solution and removed cells fro. a su^ce of a viabk ^ 
portion of the subject. 

.nte Of a, leas, ^ ^ tough which Said s„l«i,„ ^ h^, 
With respect to said sidn-facing opening. 



